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Instructions for Candidates

1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     Attempt any two parts from each question..

3.     All questions are compulsory.

I.   (a) De.fine the limit of a function in terms of E and 6. Use € -6 de.finition, to show that

±i.m2(tr -5) = 3.                                                                                               (7.5)
(b)Statethesequentialcriterionforlimits.U§eittopr.ovethat#li¥of¢)doesnot

exist, where                f(x) =i
1, i,f x is Tctticmal

-1,  if x is i:ITa,tional. (7.5)

(c) Let f: A i  R where A = R and let #o be a cluster point of A. Thenzli#oJ(I) =
I if and only if for each sequence < xn > in 4 \< %o >  that converges to  xo,
the sequence  < f (x7.) > converges to i. (7.5)

2.   (a) Define the continuity ofa function at apoiut in terms of € -6. Use € -6  definition]
to showthatr¢) = 4#Z -5x -3 is condnuous atxo = 2.                              (7.5)

a) State the Intermediate Value Theorem Also, prove that cos # = I for some I in

(o, f).                                                                                                         (7.5,
(c) Define uniform continuity of a function f on interval I. Use it to prove that tlie

function f(x) = 3#2 -2x -1 is unifomly continuous on the interval [-1, 5].  (7.5)

3.   If f: [fl, b] i R is a bounded function and P and 9 are any paritions of [ci, b], then

irovedrats_gf,p.<_Sir,Q).

P.T.O.
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a) Prove that J(x) = 7 is integrable on [-1,1]. Also, find /_£[f.                          (7.5)

(c)Letf(x)=5-3#bedefinedon[0,2].Forthepartitionp={0,i,1,:,2}of

[0, 2], frod £0:, P) and s-Or, P).                                                                            (7.5)

4.   (a)  Use sequendal criteria for integrability to show that the function f(x) = x2 is
integrable on [0,1] and find  /o±f.                                                                          (7.5)

@) Let f: R i R be defied as f(*) = {:,'   !f :££:w=s:   . Then prove that f   is
..   integrable on [0, 5] and find /o5f.                                                                              (7.5)

(c) Let f, g : [a, b] + R be integrable functions on [a, b] .

(i) If f(x) a 0, for an I € [a, b], then prove that  0 S Jab f.

(ii) Iff(X) i g(I), for all # € [a,b], then prove that Jabf i Jabg.                  (7.5)

5.   (a) Discuss the pointwise convergence of the following sequences of functions:

® < fn >  where fn{x) --
sin(7tx + 71)

Cit} < gn >   Where gncx) --

7Z'

x2+"
71

xeR

'   a, E [0,1]. (7.5)

a) Define uniform convergence for a sequence of functions.
Let f„(x) = #to , x E [0,1], then show that < f,i > .is uriiformly convergent on
[0, c] witGrG c < `1 but it is.not tmiformly convergent on [0',1].                          (7.5)

(c) State the Cauchy Criterion for tiniform convergence of a sequence of functions.
I?st the sequence  < fro > for uniform convergence on [0, 1] where

I
fn(X)=;,        VnEN,xE[0,1]

6.   (a) State Weierstrass M-Test for uniform convergence of series of functions.
Test the following series for uniform convergence ion R,

{t}±S#,     cii} ±rkcoskx,0<r<±.
k-1                               k--1

(7.5)

a) Find the interval of convergence and the radius of convergence for the following
power series,

(i) Eg=i#                (I.i) Zg=£ (¥)ft (x + 4)it

{c)ShowthaHa%-t£=x-¥+=-¥+...,-1sxS1.
AnduseAbel'stheoremtodeducethat:=1-5+:-:+...

(7.5)


